Introduction
Silage-making in Kansas begins in May with crops like alfalfa and winter cereals and ends in November with late-season forage sorghums. During these 7 months, minimum and maximum daytime temperatures will range from less than 32 F to over 100 F. How do the air temperature and the temperature of harvested forage as it enters the silo affect the ensiling process ? Results from the last 2 years using alfalfa and forage sorghum (KAES Reports of Progress 494 and 514) indicated that initial fermentation was delayed by a cool temperature and that a warm initial temperature produced silages with lower pH values and higher acid contents. In addition, a silage inoculant generally increased the fermentation rate, particularly with alfalfa when the fermentation temperature was cool.
Our objective was to further document the effect of fermentation temperatures and inoculants on the rate and efficiency of fermentation in alfalfa and forage sorghum.
Experimental Procedures
The PVC laboratory silo used in these trials, the treatment methods, and the silo-filling techniques were similar to those described in the article on page 137 of this report. The inoculants were applied in liquid form. TriLac contains Lactobacillus plantarum and Pedicoccus cerevisiae and supplied 2. Trial 1. Silages was made from late-dough stage, post-frost, hybrid forage sorghum (DeKalb 25E) on October 8, 1986. The direct-cut material contained 29.0% dry matter (DM) and was approximately 70 to 75 F when ensiled. Four treatments were compared: (1) control (no inoculant), with the laboratory silos stored at 60 F (control-60); (2) control, with silos stored at 90 F (control-90); (3) TriLac-treated, with silos stored at 60 F (TriLac-60); and (4) TriLac-treated, with silos stored at 90 F (TriLac-90). Eighteen laboratory silos were filled for each treatment, with three silos per treatment opened at 12, 24, and 48 hours and 4, 7, and 90 days post-filling.
Trial 2. Silage was made from fifth cutting, post-frost alfalfa on October 16, 1986. The 24-hr wilted material contained 51.0% DM and was 75 F when ensiled. The treatments and opening times were the same as those described in Trial 1.
Trial 3. Silage was made from second cutting alfalfa on June 19, 1987. The 3-to 4-hr wilted material contained 34.0% DM and was 80 F when ensiled. Both TriLac and Ecosyl were included as treatments at 60 and 90 F.
Results and Discussion
Presented in Figures 40.1 to 40.6 are temperature and inoculant effects on silage fermentation dynamics during the first 7 days post-filling in the three trials. Silage fermentation results for the 90-day silages is shown in Table 40 .2.
In Trial 1, both 90 F forage sorghum silages had sharply lower pH values and higher lactic acid contents at 24 hours than the two 60 F silages (Figures 40.1 and 40.2). Beginning at 4 days post-filling, the TriLac-60 silage had lower pH and higher lactic acid values than the control-90 silage. The 90-day, Trilac-90 and TriLac-60 silages had lower pH, acetic acid, ethanol, and ammonia-nitrogen and higher lactic acid values (P<.05) than the control-90 and control-60 silages (Table 40 .2).
In Trial 2, the control-90 and control-60 alfalfas fermented very slowly and were still above pH 5.40 and below 3.2% lactic acid at 7 days post-filling (Figures 40.3 and 40.4) . In contrast, the inoculated silages had significantly lower pH and higher lactic acid values than the control-90 silage, beginning at 48 hours for TriLac-90 and 7 days for TriLac-60 silages.
The 90-day, TriLac-90 and TriLac-60 silages had significantly lower pH, acetic acid, ethanol, and ammonia-nitrogen and higher lactic acid values than the two control silages (Table 40 .2).
The temperature and inoculant effects on fermentation dynamics and 90-day chemical composition of the alfalfa silages in Trial 3 were nearly identical to those obtained in Trial 2 (Figures 40.5 and 40.6 and Table 40 .2). Both inoculants, TriLac and Ecosyl, increased the rate and efficiency of silage fermentation over the control. 
